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(57) Abstract: 

PURPOSE: A method for crystallizing silicon is provided to reduce a 
processing time and improve productivity by shortening a mobile 
distance of a laser beam pattern in a driving circuit part and enlarging 
the mobile distance of the laser beam pattern in a pixel part. 
CONSTITUTION: A plurality of crystalline regions are formed on a 
substrate by using a mask. The first crystalline region is formed with 
the first grain region, the second grain region, and a grain collision 
region. The second crystallization process is performed by irradiating 
the second laser beam on the substrate after the first crystallization 
process is finished. The crystallization processes are performed 
continuously to an X-axis direction. The first crystalline region is 
formed by completing the crystallization processes to the X-axis direction. The crystallization processes are performed by 
irradiating the laser beam after the mask is moved to a Y-axis direction or an X-Y stage is moved to a Y-axis direction. The 
grain regions including grains(370) are continuously formed by the crystallization processes. 
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(71) #^?1 t^Hi 

<8*.£? 20$*1 

(72) £<3* r ^StX 

4 -ir^! a} T l S.T l T l Sl*^ofaJ. £ . 1 1 1-1202 

(74)tflE]°l ^^71 



(54) l^Sr^ 



£ 4 4 4 »8-^<H| % -^sl ifloM ^daser beam )-§- o).g.$. ^ -ge^ g^tfwg f. ^ 

3* ^]?l(grain)3j ^3^#* -frSiSRr ^(SLS : sequential lateral solidification W 

<>l-8-# 434 ^40^4 ^ojos ^ € 4i3( m a S k) <l.ser)4M*l* 

2:443 n r ia°ll ^MJ€ fl-JM 44 efl ol^l « (laser beam)S| HsW ^fi^o], 7 |« xvofl 943 

f*Hfc #<a$ 7]#ofl ?-g-^44 iflfl f.A]ofl iMjSHr 5U<>H, ^ t^A*H ^S)^ «■ 

SRr £34 HJ-^^S 7)^-3] 1^4 47J4, >^7l ^^.4 S^ofl afej- 4£ » r ,£3* 4-g-4$4. 

44 *3*r-§- *)44 c-1#<H cf^S] ^i3| 4-§-*ll«) $7) nDS-ofl 44401 4) Ad* u til* 

°i #*4fc saw si4. 

°i34 «Ai47i *<a4 o^H# °i-8-sH #71 ^-s-^44 ^44 %m$= ^-a- 

13444 W flS^t «34 ^ 4+41 4^=1S) ol^Tl E] (translation distance)* 4^ "^Sj 

^7| 4^41- 134 «■ 3+°flfe 4^34 ol^7)a]S zjTflSH £*H4 o.s 443). £4 
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S. 11 

£ 2b m$7} m& Si*}® S.^o)JL, 

£ 4b ^^-sf 4^£ «S^sfl^^ ±3. £*14 5§^£o)ji f 

£ 6a £ 6dfe £ W«fl 4# «M*tf4 m ^ ^ ^ jg^^ 

£ 7a ifljq 7db €■ l^s] 4 i ^oflofl 4* oj,^^ m ^ ^ofl 44 <ea|# ^ 

S 3c. °] JL t 

£ 8-g- £ 4 2 ^Hofl 4^. sls«^4 3^41 4^as) 7H^o] ^s^U, 

£ 9a tflX| £ 9e ^ £ ^aj 4 2 ^ Ha fl 4^ ^^4, 3^ ^ £A ,^ 

£ 10a H|*| i 10eb ^fi) 4 2 44 «M 4- ti^^s) *fl«£4b 334 44 £A) 

£ 11* 7*^4 4^4] ifl-§-4te # 1^84 #341 4eJ- «4« § 3<?H| 4^ H ell 

Sl*Hf- #■§• zieflHolcf. 

£ 12 b £ tt«<4| 4^ #2^3-2. 1^4 ff^-g- a}-8-*W *43 £44 T»dt4d| fc«£«>14. 

208a iBf^HSl 7flo)E ^4 ^^)oj ^#.(^21] ?! SitfSH 0.1V°J 3*) 

208b :n>^as] ol^^ 7 > 1.7/anU 3-f , 7fl°lB ^°J-ofl 44 Hefl^l 3.= sflo] ^tfSM 10VU 3-f) 
210a : 4^35] o^b^} 3^-, Si'SH cfl4 E.aO« 3^#.(£.?J|S! 4tf tt«l0.1V?t 

210b : r>}*asi\ o]*7jBW0.7/fln« 7flo)H 340,) recall*! #4&.(i= eflo] ^o^oj 10V<a 3^ 
£■34 #44413 
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f £?$«-? 55 *3*" (po,y si,icon) * * w * *' ^*<^ w** 

J^^W** ^ ^ ^(amorphous silicon)* 44 ^crystalline silicon)* 

•J** 3** *5-oM 44 {thin fflm) * ^4., 5j ol ^ £ ^ ^ 

^ 7l^o £ xM .^ WlKliquid crystal panel)*] ±m ±4<switching device)-!) fto] 4**4, 

^34, ^7) u^* 44* ^^>o| 4^ ^ 4 m 5 SAl^ c))4*iSM) o^o] 

^33. 3*41* afl^ SiH^SIs. *a^#Bi (laptop computer), 4S<>1 TV -8- W *u 

Sl 1 !?^^^ ** ** ^ 70314 1*S(80dWS)4 *<NW « ¥^»(leakage curre 

nt))S] SMi ^^H. .^44 olfe 37^^] 44^ ^e1^( P oly crystalline silicon)S] -§--§-4 _fi.^*U jfltj.. 

J*[. W "443 ^7)3 44* 43 ^(grain)^ 37H I? <g«* £*r4. **f}4 H 7l4 * 7 >44 

44 #*]:£4 o|^ £ 7> ^7 r #4. r¥ 1 

"H*M. <>le4# 3£ uI3i«M -SB)** 33*4 4*r Wl* o]^ S »| isa ^onj. ^ e #©] «M 

wtlS^ ^ **** SLS(sequential lateral solidifica 

tionX^*!*] ^3 :a444#.)7)#ol 4444 ■ W 0 97/45827" 4 4^ 444*)" 2001-004129" 4 4tt3Sa 

#7l SLS 7|4£ 43^ aefl?H 0114 43^4 ^4 ^^.s\ 44444 n 34134 tfl^ ^ 44.2.3. 444 
4fe 4^^- o]-8-^ ^0.5., eflo]^ o)]ui^2) a7]4 el] °1 (laser beam)S] 0144 3447)1 2:44*1 

^"Jl* i^2) 40)44 4^44 0 S Ai H]^ 45)^ 444 ^^a)?)^ ^ 0 , 4 

°le)£ SLS7|44 4«47l 34 SLS °14, £ 14 £.a)4 44 44. 

^71 SLS #«l(32)fe slM4 «J(34)4 *fl*rfe sflo)*) 44#*1(36)4. #7l 40)4 444-44 44 444 e|o] 
^ ^^|7)fe ^#^^(40)4, 7l*(44)«fl eflo]^ 4¥<H afc^A^lfe n>i3(38)S}, ^7l 4^3(38)^ ' 
^71 «}iat eflo]^^(34)^. <g^^. n]^. s ^?li(42)S 7^34. 

ol^«jfil oDu)^) H7l# 2l«rJl, >*7l 3^3!a(40)# f-Sfl ^1<>]^ «J(34)* 2:4«r7fl €4. 

#7] o r iH(38)o|| rfl^-slfe ?)^Hfe ul^^ ^aj^ 4^1 7l4(44)°l 3.^%. X-YiE))ol^](46)7} ^^?1- 

4. 

°H, #7) 714(44)21 «^^^. ^^447j 3*M^r #71 X-Y^Efl 01^1(46)* "1^44 01^-40) 

^^I^as 4cfl«ll M-71-fe 4^* 4-8-*4. 

^*t> T^-W, #7] 4^a(38)fe #71 efloi^ ^-4^71^ ^4«g^( A )4. sfl«>l^ 44<g^( 
B)AS. ^^44. 

47I *4<gq 4ois| 7l2l(44<g^sl l1«1)^ nEiloial *^^4 ^^8^4. 

44 ttft *eflsl SLS 1^4 °l-8-4<^ ^2!^* «^^4fe #>3-i- ^4-&4. 
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333 34^* 47) 7HH 334oJ «)44(buffer layer)(nl£Al)4 34*3 3,, 
* 444*1 W 444t)| 44 o]^ 4^ ^ &0] ^ ^ ^ IW,(CVD)T 

*J444 4*4 njBj *||7)43 ^ 3^0^ 43444 S ^ol ^ T^^o,^ & 7 ) 4 go] 

£ 2£ 4^£4 434 4*U 0J44 44o) 4344 434 ^5)^(52)^1 334 7l*(64)om. 
£A]^ 44 40], eflo)^ o].g.^ 433- 34(54)4 3 434 43°1] 434 4 ^ aq 

W«. U4 "J44 -f*3(£ 1«| 38)21 37)4 4«sm sa^l W 4*4 ^7) 444 4 

^3(£ 12] 38)1- 3U4*. a nj|44 434 43^ 44403.*! 4344 ol*oi34. 

t^^tVi-f 51 *** * * 3444 *7l 4 314 4 

4(4*)4 Sflol^) g ^AH- 4*1] Ol^-Ol^lcf. 

0, * K £ 33 ^ £ 3e« 3414 >fl l cflofl 4 € ^34 44a 44 43^ ^g^. (ofj&3a , -r 

34rr 44^44 44^ eflo^ 4 2-a>a1 334- H^°121 40)4 «= ^4 4-714 44.) 

o]4, £ 3a «J)3 S. 3efe 4?1 SLS 44# «)44 433 34? 443 334 434 44=1)51 £.34 4^0)4 
(oH. £ 221 4 £4 44)21 4341- 4 # §01 44444. 24, 3-7] 3^4 3340-142 7} " 

344.) 

£3afe 4-g. 44., «i34 44^0) 434 44^-JL 4344 4*1* £44 5=344. 

33. 433 34? 44(52)21 4^o)i 444 47] 4^3(4513)* 4*0 44. 14^444 «H ^44 
47) 4^3»1) ^33 4*4 #5J( E 22I AW 21*1) 4^0^ 44^(D,E,F)AS. a)34 ^4 44(5 
2)4 40) «?4444. 014 4^ ^4. 4^1 eflo)^ 0)14*14 ^SMr 471 »13^ -Sal* 44o) 44*1 44 3^01 
31 oflMA] ^^0) (complete melting regime)* 4444. 

47] 43*] 44sW ^444 eflo^ ^4 ^a^V #4^ U134 oj^si A 

«(56H-H ^e)^ ns))oi ( 5 8a)s , 4^a^3o] 4*344 asfloisi 44^44 47l 7fl^(56)<Hl m ^ o S 

443 as. ^)oi^«j 2 a^3 o.s 4^)5)^ ^^^42) 4olfe 443 o.s 1.5 2^21 401s 33471) si^ « 
3fl4ol 471 aifloj A^34oifii ^ »l)Ji4 H4^, 47] ^2] 44 ^l^ofl^ 44 4*4 ^N]°J4 neH^o] 
^44^ <g^€- 4^4 444<gq(»14i 443 421^ 44«g^ )( Di£Ai)oi 4^1147)) 44. 

£ 3b(£ 3a2] a>4^4si 34444 4«fl)°fl £^14 44 40], 4?1 44°J^(£ 12) A)4 u)h)4 47I aefl 
01 44^o)fii 4«i| ^4 40.4, 3.7) 4el§4^2l 44 tO^^^I 44AS. ^34t)1 344 ^a|44 4433(50) 
ofl^, 47] 4 aefl4oi 4^*|7fl s)4Ai 344 4^7)1 44. 

34* 44 44 1 4 iWS £44 44 33$ #3-°-£. 4?) 4^a(£ 14 38)^ 434 4444(s 14 a) 
4 44# iflo)) 443AS 4344 34(D.E,FH 4^44. 

443, 471 4 13'94-& 4 l ^3 "^4(G1)4 4144(11)4 * 2 ^efl4 44(H2)o.s. 4344 
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44 2* 23* 44 a^oKgrain)^- 4* ^a]?)?] 4^4^ # 7 | 4*3(<E 14 38)4 

14 384 A )*l #4 ^ 2 aflfl 44(H1)4#4 44*1^444 44 *™ 

444. £ 3cofl 5=44 44 24. £444(G1)4 u ia i7} 2^44 #4 ^4<34 *|f!(4o^ « Stfl 
444, £ 3d°l] 5=44 44 ^ol, 2 4 £47} ^vt *4 ^4^ 44°- ^ . ^ ^ 

1)1 Wfe aBfloio, 0^44 4#4 m fl(6 8b)o* <34(G2)4 4*4 |t| t a J-T^m)2v* 

m$*%^¥*Y£m. * w> * 360,1 £A1 * 44 ^ **** w w 

m, #71 **ttfl4 ;£44 *^j* 4444. ^ gqfij H ,^^ #4. 

^44, *EflSl 4*HJ# *H4 7J aSl|*!* 4£ * XIO^, ol4 -^o] WQo ]9 g 7 , 4*S 

#71 n} i3 2£fe .M|44(4£4)4 444 ^ 4*440^4 ^444^ 44'lHiS. 444 a*** 

35*3 « fc 43 3^«om5* * w w w « m « H ^ « 

444, ***ltf* 4^44 4$ #4 ^4334 ¥4<8«1 444 44* 444fe 44(a *oi 4 a* 

44 4^3S «U4 4*. ^4434 7fl^* tpw « 0 v^)^ 4.3.4 - 0 , 4 ^* ^ J 

#4 *4^** 7flA}^ ^ ja 6 V+, #71 ^44 4#344 »7l Dfl^^ ?f^44 44 H#0 S 4*^7H 

4^44 &4. 

44, #7] aBflo]4 44444 &4£(nefl<>! wqo] : 1^014) *4*44! ^ « « ^ j,^^^ 
^4^! 44^34^4 si °-?E)«t°| 4. 

444, 1^4 4?>* ^44 fl«8. #4 ^*4^7> ^4fe 4 #4 ^44 «. 

^4 ^^8^*^*8^ ^-f.^£S^l4« o>^a* 4-8-45S4. ~ " ' ' ° " 

t 1 **!** fl« 4^afe aslloi A^i^* ^Tfl 43 Ji. 4^341 ^4^ ^4«a44 sfl^ t-g 4tD ^ 
(¥4^4 4°14 44* ^7fl^)4ji, ^=4 24 e)l44 « 2:44^ B J =flS4 l 4 B1144 « 24<>fl 4«H 1^84 
4 ^ 5^-4£4 44 ^44^ 4^4a4. 

#4 Aj.-8.4fe 4^3fe #4 ?* Sls^ AV-g-4 4^34 ^4«»1 ^.<a4 2=40114 #4 ^4434 

711^* 4^711 y§ 4 =f- ^ 44. 

444. 44-<H] €■ ^4^- * ^ 5U4. 

°14^- ^S-f4 asB44 ^#^4^ #4 4s-¥-^l «fl^4^ #4^4^f-4 ^^44 #*««>H 4^ #4. 
44 ^^£.5. ^g-^-4 4i^-°ll «il44fe *4-S4^4^ ^ 5a 4. 
^4 o|^ji4 4-b 4 £4 4*1] 

#2)14 ^44 ^4€- 4^34 °l-f-447> 0.7^44 4*^, 14^# S4* 4 i.2/«£ ^#4^4 444 
#4 ^4^4^- 2^4 44* 7>4^4 ^4i #4 f-444 444 44fe 4 lo^s 44^, #4 10^4 4b1 
# ^4444 4«fl4^ 4 l6tf(shot)4 efl44 44 ^A44fe 4^ ^ 214. 444, 4^4 ^44 «j(la 

ser beam)-!- 2i44tr 444 4 Si 444 444# 7}-4fe §4^Bl^## 4^- ^ #4 
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m* 444 4 444 44 4444 0|JM Mite 9 ^ (shot)S , eflo^^j a5*^ *i«f*. 
amer)4 445L(mobility)# *M ^4 o le)? v IWeM ***** 44444 4 WW iSt 

444 44 44 444 4444 44 « **«| 4# 44^ DfiH# 4 ^ ^ 

ja« 4*44t 444 44 4 ^ *444 444* 4444 w mtT^^tZ 

33 ZShT * w ° , * 7,2HI M * a ^ * dt * ,wt w,s wiMiiw 

Jf-**« «■ "** «34 *«* 4444 44444 4444 484444 444^ 34 * 

444 ?4 3 44 

444 44 4£ 444 4444 44 £ 444 4€- 4444^ 444 44 444 -M454 444 *id 
4^ 444; 7144 444 iSs 444^. 44 ^ ^ ^s,^ 7]J& ^ o 7) " 

44 4444^ 444 SZ«H^, 44 4444 >^ ^ 4 4 ^ ^ojojoj ^444 6la|sH 7^44* 
s. 444 4^34 44444 ^4; 44 44444 4*fl i*> $4. a4*H 4-7] 44444 4«J4 sfl 

^ l «^«g^4 3^4fe ^ 1 ^^4 47)14; ^4^^4 44 4«>]^ « sfl^ol 4^1 ^| l 47) ^ 

2 asfl?l <334 4**8^4 ^Ifli4£4 4^34 o|^<|. fe ^tUsj.; 47I <»144 4^3S) 44°J°44 44 243 2 
4 e))°|7l «Jo)) ann # 7] q 1 ^^3\ 4§oj^ 4 ^ 2 ziajfl «g^4 ^444 47I 1 *t$<$«W eflo) 
^ tt J ^€^1 434 44«1H nefl?]^ 04^0^ ^4^)?lfe -4 2 4^4 4t«4; 4?1 144 ^44 444«1 4^ 
^ 44^§*W m 44 1^44 -9^40] 4* 4 4*1 434 444 4*94*r ^s. °)^$ 4441- 44* 
4^ 4314; 



471 4^4* 444 4^ 4*H 5U<H^1. 

4^43) «S^oq 4.7I ?44<Hl 44^ 4^34 *-a^ 4^34 4t)1^; 47] 4^H4 4sfl ia> 40] 

^1 M J4 2:44^, 4^1 44^^4 4^4 44^1 4°14«<>1 i4^«H 4 1 n4°J<834 4 2 a4ojoj^ 4 = 
ojo^o] mjejoa cf^si ^ 1 44^^4 ^44^ 4 1 444 444; 4?] 4&a* *14*W 4 
7| f-4«^o44^.«yt> ^4^1 4<*1^1 U 44«1 47l 4 1 13°J°4 44 2 z.^ <y«fif 4^4^ ^ 2 ^ 

4«14 «J4 2:A)-4fe 444; 47] 24 4°14 ^4 s]4 4?1 4 2 n49l<g^sl <a4# 4444 4<^ 4?1 4 1 4 
4«9^4 4°14 «J 44ol 4^€ 4444 ^4°>1 44^fe 4 2 444 444; 44 444 444 4444 4 
44 44°J°44 44 44 4444 °J4#4 4-i 444 134 444 444^ 44^ 4444 4^4 444- 4 
44 5.444. 
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#4 ^» o))^s, <>1^44fe 0.5jn~0.8j«tl 3 £ 43.2.3. 44. 

#4 SMiJMHSj 4^=isj o^e]^ 1.5^-1.8^01 ^ o s $ 4 
#4 ^4^°f| 343 ^^o] zjojs- 10^-13^°] 34 f^'AS 44. 

^•71 4±-¥-<>Il «g^4 2334 zisflo] z]o)- i.5~2/an?l 24 43il.sL 44. 

* *«W 43«q 4* 44^3 344 H )^^ ^ € ^ H1<R , ftJf4 7] 

334 « 2 33 * £ q 7] ^ j ^ ^ ^ ^ ^ ^ x 

J 14 W «* a4*M. 3-4 ^4334 ^ ^ sflo^^joi 2,444 4 t ^,0, ,3044 „ 2 ^ m 

122 ? 7 t ?? 01 ^ ****** 4^3 4 1 43334 344fe 4 1 234 444; *4 ^4 
334 44 eW4 434 47] ^ x ^oja, ^ H 2 aej)6J -§-#334 3445-4 4ia* 01^ 

4*14: 44 o] §.4 4^34 ^-4<g 4 £ 3.4 3.4.3 2 ^ fljo] 4 <fl 4 sfl # 7 ] ^ x ^ ,3 ^ -* 

A 2 neflo, 044^ ^ ^ 7 , ^ j l7 ^^ 4 b,^!^ BJ mo] ^ € ne|OJ ^ ^ ##H ^ 

* 2 ^33- 34 434 ^34 4444 4^3 ^433*11 4«J 44 4344 33S4 44 nfl 4 

4 234 #34 4*84^ fc^JS. o|-o]4 4-0] ^ x 4^44^ # 7] ^] 2 ^ 3 



4 2 333 ^afl ^-71 ^ 1 °§9H 4-§-S|^ »}iEf ^AlA]7lfe ^74)4; ^ 7 | ,}i3 f ^ 

24*H, ^71 ^4°J°44 afl^S) e))o)^^ol 24s)<H *1 1 ^efl9j<3^4 ^ 2 ^01^4 ^ 

71 ¥ ^J^oi ^4^ ^ojo^ os. ^ € 4^s] *g 1 ^^goj^^- ^ l 1^4 ^7i)4; >*7| 4^h# °j-8- 

«M f-4^^4 *°J^ Bfloj^-i 13 211^01 ^7) ^ 1 ^^§oj^ f« ^1] 2 neflojaj^ ^4 ^ 

*H 24 iflo]^ 2:A>4fe £7fl4; ^-7] 24 55fl«>H 2J*J| <$7] ^|] 2 34 <£*f-^ 7%%$$ ^ ^ 

71 ^ l l^<g°44 afl<>M « ^^"1 ^€ ^«H4 <«#s|fe ^1 2 1^4 ^4; ^7) ^^4 

44-^ 4-3 ^4^040)) 441 44 1^4^ °j^oi ^ nfl4^] ^^4 ^4^ ^ s o]^^] 4 2 ^ 
1^4'S?fll-i444. 



£ «4*l 4^ 4^H1 4^ #e)^e]^ 1^4 4^ o. U ]^^ ^^^o] 7 |4£ ^u|4fe ^?fl4; 7)^ 
* 4^4 is ^44^. ^-7] 4 4^4 4^ #m; W 7] 4 ^ ^4 1^844^ 

^^°)| 9i<H4, 471 ^-¥-21 7>a**o.a ^4 4tfl^Ei|4 4^3 ^.4^301 o^s]^ 
os. ^4 4^a# ^^1^171^ ^44; 4 7 | f-4°J34 zflol^l i&44<4 47l -f-4oj^4 sfl^ 

^ eflo^igoj 1 neflo) ^044 ^ 2 ^944 # 7 | ^ oj^o] 44^ f>#oJ3 0.3. 4^0) 

4 1 1^8 ^^ofl ^^4°! 7J-S.440LS. i^4» 4^4^ 47414; 47] 4^3-t 7>s44«.s. i'g^oi 0^4^ 
471 4^afi) ^-4^24^. -9-«n ^444 2fl<»14 «J s84^r ^44^. 44 4^°J34 -f-44 ^j«£ ^^47} 4^ 
«W 4^14; 47l 7>s.44as 4^4* ^±s. 4^4«^ 4421 7hs.44*-S.£l 1^44 43.4^ ^ 

1 «^4 4t)14; 



#71 4 1 434 47fl7> 4S^4, 44 4^°J°4 f> 47I 4 2 nefl?l <3^4 *#°J°44 3*14514 4^3* 7>s 
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jj&s *)±m o)^± ^ 7| D ^ H2] # „ 2A>€ ^ Hj0]) ^ 

* 71 w *** ****** ww «*4* «&«^ xi 2 ^ 4 

t-s-t-# ^^sj- 4^ 47114; 

^7) ^i^-t 1^4 4^ 4X|o]] jft44, 

^ u J-i- £4*H, 4?! ^4^34 *<a4 Xl^s) *M4<9<>1 ^44 4 xi i ziefloi<g^4 XI 2 ^efl<y<334 ^-71 ^ 
<g«M 44^ ft^»S tMJ« 44**1 ^ ! 334- 7>S*^o.s ^zjoj 

•1**M. #7] n^Hfi) *4<3«1* *«l 8fl<>l*| D m& 3Lm<*, ^7) X) £440] 33 

44 3*4^. ^xisf; #7) Tfa^is £341- 4*9*H 7 j#«>i 7 r s4#°.iM 434^. %3_nz xi 

1 13$ <&XW; ^71 X] 1 4^4 4X|7> ^£H)^, ^7) *4<ge| * XI 2 nej]o]^^5l <1J44 S*M5L4 «H 2 

4 elM*l $4 3Wf*Ffe 4X14; #7| 2*1- 8joM fH Sl*H 4?) XI 2 nxi<y <g^s] g?* X)£34 44 ^-7] 4 

3<334 4 434 440,14 Aj4*l?lfe 4*14; 47] 434 7 r S4#*S 4444 

£34* 4H4^r XI 2 434 4X14: 4?1 4^4 4X]f- 44*M. 4=r2l 44^3 °1] ojsfl 44 4344 ^ojg. 
»1 44 i 4*| 4^4 ^44 4 =§4^ ^XIS °)4<>1^ 4^* 434 4X|# £444. 

•1*. £4* 4 440* 4= #5l^el^ 1^4 4$(SLS 334W-I- 4^4 444* ^sp av^ 

*i ^m. 

— XI l — 

S. 4£ °J1^3l)l5l t 1 ^* 7fl^a| ±2. £a)^ ^^£o]r)-. 

(«!jJ§X|^2l 7}S. 240mmS «J-J1, ^7l XlS.^ol^ 2}-^«# 190mmS. b}S Aj- 7 | ^^Jfaj X|S^o]^ 10m 

b>2)- ^-ol, «!|^Xl^(100)-g- ^^-(102)4 Wf-(104)3. ^SIH, a> 7) ^^-(i04)«H|fe CM0S^K"1 

°H, ^7| ^^-(104)<H1 ^^1^. CMOSix}^ o| ^-(mobility )£* ^>J^, a>?1 SHi-f (102H ^ 

s)^ ^^SiS^^Elfil ol*£fe A> 7 1 CMOS4:7>oi) ^ ol^i( Mo bility)7V ^^a^^. 

^ m. 

■& tt-^-e- ^71 ?-^-?-(104)4 2^^(102)!- § ^-f n}A 3 | Af^ji, oH a> 7 j ^^-(104)4 

SHMi-^W ^^efl^l. ^71 nl^aaj ^l-S-Tlal (translation distance)(^, "J-iHSl ^4^^ 

^ f-^- sflol^l W J Xl^sl ol^Tlal)!- ^2l«l-fe ^5.3. 1^4* ^«9«rfe 3# ^-^J ^-q.. 

S 5fe -g- ^sl XI 1 ^JAHofl 4f o r ^3» 7fl?f^ S-A)^- ^^£014. 

^^S- 44 z>^. 7>szjoi4 xis.^oi# 7 >xi^ o^^bj^oi <H^|o| 7 |4ofl #5i^ai$ 4^- ^Aj4 ? i 4«b Af^-si^ 
^ 4€ "r^3(130)fe ^4^^(132)4 *r^^(134)J°S. ^^nj, aj- 7 j ^9^(132)^ Mnl(J)fe 2 

/anS 431. tf 7 | 4^<a^4 ui«l(K)fe lO^mS ^^4. 

"a^sr^^l^. ^-71 io m s\ 1^84* °1^7) 4«fl^1^, ^-71 ^^-^ 16^ 1^84# ^^1^, ^71 4±-¥-fe 7 
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444 4^H m$ #44 3717} 10ffiffl.10.nl?] 344 444$ 4^44. 

^2 jf 11 ' ^ W " la * lM ^ * 240/10*16=3844 

o)Jl, 4±44 tf 4*H iU4 Bflol^ ^ [<240/10)*19].7=31927> 44 * 4*14 * ^ 357fr)W ^ 

W W 71 W 0.7*S 434 ^Tfl 44 **S» 

4 [(240/10)*20]*16=768044 44. 

144.2.3L, 4 ^fe 2.14B1I -S^l-SH 4440] 4^4. 

444 44 £ 64 £ 7D4 434 44 44. 4444 4*4*11 <IWfe 444 434 44*4, 

344 44 44 4444(132)4 4«<a^(134)o S 444 4«&a# ol^c^ ol^, £ 6a xfl*] £ 6dl . m 
44 43*^4 444(5= 44 104)ofl H|4*Kr <gq* 434 4344. 

4444 134 344 444 444 JE 3a vfl4 £ 3e4 344 $4 

£4, H]^ 44^44 <g^£ 7)4(200)4 444SLS444 x-YiE^MxHl ;n344. 

4*A£, 44 p^hCe 54 130)* 4*3 iLltt* ui344, 44 44(200)4 334 444 

(4*4)344 444514 444*14. 

44^3., E 6a<H) £44 44 44, 44 4*3(4£4)4| 444 «J4 *444, 44 2:44 444«J4 44 4 
4434 44(51 52] 132)4. 44, 44 ^4^^( E 5^ 132 )2} ^<g % ejol^g 4)44 44 H ]* 

^4^344 44(melting)45l4 44. 

44 4-8-4 344 4444 44 344 34t! 433 344 44 4l«(202)«.s.^ 44^4 as* 4 (grain) (2 
04a)4 3444 4444 444 'lil^^t 3344. 

44 44 *i) i £3344 444 44 44, *il l ^44 34(Li)4 41-34(M)4 4 2 nan?! 34(L2)ii5.4 
344. 

44^3., £ 6b^l 51*14 44 24 44 14 444 H J 24^ 444 344 434 43. -84 4^3(130)4 7> 
s.44*s 4 o.7/an4 44514 44 2 4 444 ^4 2444. 

014 24 ^ t 4 i ^^oi <g4ai)4 «44 44 4434(M)4 4 2 ^44 34(L2)4 44 o.7 m o]& 
4 t>#4 ^s.^- «34(0)<>1 -8"g-4<H £^47} 4^44. 

1^47> 4^43, £ 6c°fl E*i4 44 ^-oi, a^ 7 ) j4 x ^^o] 6b oj L1) ^ ^s|xi ^ g^sj 

3#4^ ^44?11 44. 44*i £44 44 44 l 4 aWS 24^*1 iL4 4^- ^44 zieil?l(204b)* ^ 
# S14. 

°14 4 #014^, 47| 44^4(E 54 K)4 444^# £^3^t »I44(**, 4*4«8«W 4^ 

^^4^ ^4°1 44^4^1) ^^1- 4D4?!! 44. s. 6d«H] £^4 4^ ^oj, a} 7 | ^^.(s. 43 104)^ 12 
/ffli4 34 ^ol# 7H^ neflo](204c)o.S 4^ ^Lzfl , ?l < a4(P)l- ^44 514. 

°14. s. 7a vfl4 s 7d# 42:4^ 471 °^^^\i4 4^4^ 444-ir 44^4 4^4 4^4 4444. 

34. s. 7a<>ll £a)4 hj.2]. £oi, £ 5 si oiiat 01444 44 4^34 ^-44 44144 344 4U4 
^^144 44 4^711 33^4. 
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44 44 ^434(5152] 132)2] mU)*2w3i 345)4 44 nfl^ofl 34 334 ^£ ^ j -^o] <tf«* (L1) 

2 s * *4<M s^. Afls* neflo] 0^4 f|^o £ ^ ^ Ms)nli oH ^ j ^ 

^^^(Q) ^^12 ^Lsfltl 3402)40.3^3344 44 aA>s|HS,Alls*l^<g^sl ae«ol*^7| 4 2ne]] 
1 2 2 <£ 7a2) L2)6,] ^ B,,0v]01 ^ < ^ sl ^r^l^loi a| £ ^434 344 

444, £ 7c4 £44 «W go), 24 444 « SAM 44 3343 34-°r 1.7/an4 ^44 «o]# 7 V4fe 

3004. i0n4 =Lm 444 7r4fe443404<>.SLT^44. 

444 44 44 134 7ha**6.a 4444 3,3, 343 o Si £ 7(HI £Al $ 4s , 

4(206)4 344 1.7^4 4<r4 4434 OJ)4 4444 ?44fe ^44 34. ' 

444 44 44 144 444 4#4 £ 44 £44 WK104)# 4444^ *44 m 44 a44(grain)4 
44 «4te 444 434 444 444fe 434 ^4. 

iL-f. 4^4(5. 42] 102)41 <844fc 4 4 "44 4^*r zz?fl o)(206)2l 4444^ ji^ 33 <>)* 

immobility)* 4* ^ &7| n}|5-<4 o]^^ 3^3. ^ £ s^aofl 3)^-44. 

44, 4 434 *| 2 44«il# ^?>44, 4 2 4 l 4444S: 44 7 r 3.442] ^h4o1h 3e)]2) eflo)^ 

•?) 44(laser beam pattern)* <>144 334 444 4444. 

— 4 2 444 -- 

"14, £ 8* £ £32] 2 4444 334 ^3°fl 4^4 4^h* 7fl4^^.s. £44 43;eo14. 

£44 44 34. 4^a(260W *1144 f-434(G)4 4434004 £44 45.4*4 i£44« (stripe) 331 
4 s)£4t 1 444 434*34 4444. 

44. #4 443301)4 4434(G)4 44(4s.44)te 42] 4 1 4444 *<a44 44 ^-434(G)4 44 
fe 2 m s. 4i, 44 4433(H)2] ujHlfe ioabs ^444. 

44 24 44, 14 444^* 2:44^* 44 -f-433(£ 84 G)4| 4*4^ -g-8-34«H]4fe 4^^ -gel 
«*4 44 741444 ^144 44 44 444tH 4ji. 4 44444 zLa]4(grain)4 4*c]Bl(boundary)4 4 
#444 ^44 3^M| 44 

4444, 44 11 5fl^2l 4471- tl-44 ^144 2:4 -?4^.s. o)^^ nefloifii ^ cfl 44442] ^-Hfl £ ^ n o)^ 
4 447V 444 4efl4fe 4e] 4^4#Bl4eie ^44 4 44*844 ^^144 44 44. 

134 43 4. 44 4^3(260)4 4444 44 4^4s(i 14 42W 21^ «j 43* X4AS. 4^0)4 
4341- 4<844. 44 44 443s.fe 44 4^H(260)2l 7\5.*#$<H 444# 4, 44 «a4 2l«fl 4^ 4 
421 7^01 o>3 ^q m ~^ m &j\3. o]*^di ^* 4^44 

o]4. £ 9a 44 £ 9efe £ 84 4^31- 4444 4444*4 ^44^ «H44^ 344 4344^444 43 
44. 



- 10 - 



^7fls.^ 42002-0094264 



°14. £ 9a 44 S. 9e» 4:2:4^, 4 444 4 2 <a4«W 4-g. 2^4 ^.g. 41344. 

£ 9a 4*) £. 9e*r 4 4>o4 *)] 2 #aH°1] 4^ #5)43^ 1^4 ^£ £ a)4 ^ 134.5:0)4. 

44 H 9a4 £a)4 44 £0), 4^4 £ 8 o) 4^(260)4 7l4(262)#ofl 44a)?U 14 efloMUi- £AV4o} 
4$ 4 34 7| 4(262)4 -^44 H144 #2)^42) ^4^ 4^44. 

oH, #7| d^ 3# ^.4 wj^o) nej|«?ls| ajtfl 4444 zJoK^sflo] o) ^c 1)(D)2 ] = Hfl £ - 

a ois).oi ^ 2w% 4°1# 7f44. 

1344 <a34 #71 4^32) ^4<84(£ 83) G)<H1 <fl44fe 44°] 4 44<3 «W 371)4:2. 7H4413 

134 o|2j £E4 71-3.440.3. ±$2\ z}o]^ 7>4^ 37flSl l^°J^(I,J.K)ol <§44 ?M4. 

°l n fl. l^^^d.Wlfl^^Sl 4*j4 #3* ^4^, # 7 ] SfloHl- 4*1) 44^)4 0J.4 B)^^ ^5)^4 

#71 4^32) 44<32H rfl^-s>fe oj^ofl *f|#8Hr j1# 43^42) 44 7fl4(261a,261b)°114 Zli!fl?j(266a 
266b)ol 44 447)) 5M, 47] 4 ^o] o. 51a]4 44 £o] 34(264)4e°U4 ^>v+7Jl 44. 

444. 1 4 SH*) U SA>* ^«fl 13)44 4 l^^-S- all 1 n*B4 <33(263a)4, * 2 nefl?l <33(263b)4 
#7) 4^°) 444^44 < e 2U264).9-iiL4344. 

#71 14 1^47f 43-5)4, #71 7|4(262)o) ¥<H3! iEflol^l(Dl£Al)* ^7) 4^3 ^(^^)S] 7>3. 

1°1(E)J£4 4*1 idid^S 0)^.4 ^_ 24 e?lo]^wj^- iA]-4o) 4^3) 0.3. X 4 #40.32) 1341- 3*944. 
44 ^34, £ 9bi2f S. 9c# 4^4°} 4*0 44. 
©1«|, #7l S. 9c^r £ 9b2) T* 444 S.4°)4. 

£9b4 £ 9c<$ £A|4 44 40), X4 4347} S-4 °]^°]*\ 4 1 43<3eH 3444, #7l 4^H( 

260)4 44 « 3-¥4lfe -y^o.a, #71 x-YiEjoi44 434 34°!)^ y^is 0.7^ °144s.4 4°J 24 *H 

°14^1 *>^, #71 ^1 1 nell<y »J^(263a)2l ^^-4 #7) ^#°J^(264)4 4 2 nsfl?l oj^( 2 63b)4 #7| 0.7 
^>#s) Afls^. (265)<>1 -g-8-iq<H ^^47> 3^J^4. 

£9 d oi) £ a!4 44 goj, A] 1 ^eH^'S^CS. 9cS) 263a)^ ^°4(i= 9cSl 268)2) aefl 

o]ol ?i^4a) ^^4tH ^4. 

oli. #71 -S#^°l*r #71 4^H(£ 821 260)*11 f.4^0^0^ ^a]!- 1/2S. 4t^ 7V#*) (267)4*1 3. ^1)4 

24 efloi^Hj ^a> ^4, d4 n^.ojg. ^ ! asiloioj^( 270a) 4 ^j. jfloi^wj 
^41 2)«e ^] 2 ztel]oi^o4(5. 9 C 2) 263b)4 <&W) ^#4°) 4«-7l) ^^4« 544^ 12a 

sfl'?! ^^(270b)4, #4 ^1 1 ^ifl?! <9^(270a)4 4 2 neflol«J°4(270b)°l <S^°H, #7l 7j-#4(267) 

ofl ifl*4fe ^l-^^(267)(^4# 7l-#-a4-§- 114*1 o)s.s. *°J«^# 4*44)°1 ^444. 

444, £a)4 44 ^-ol, 47I all 1 4^^240] ! ^ojojo^ 9c o] 263a)ol 44=lfe- 44# ^^^511 
4. 

4^4 44 4£ s)§o]44, #7l 44^^21 uiu)4^-g. 3.^ ^^4 4 ^4^1 4^4?!] s)4, £ 9 
e4 £a)4 44 ^o), 47I 0)^0)7)42) ^-§-4°J)fe 4 i2/an2) 4#4°1# 7>4^ n^o](272)«.s ^4 4^0) 
aeflo] ojq (U )^.^Aj4^ OJ4. 
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«KK ZitV *W %m ^ *3. W% i43 ±4°fl a>^ 7H 1 3^44. 

a W. S. 10a Ml*] £ lOe* #2:4°]. ^7) ^^sfl^Sj 4£-¥-°)] Sfl^fe -ge]g. 334 ^.a. £4£4. 

£ 10aO, l 44 £ 82] D }i at °]-g-4<4 ^71 4^H«fl ^4 SOJW 

°H. ^71 f-4<8«K£. 8sl G)M«lfc 2»S 3434 5fl7| €4934 ^£ 4 1 najoi <g^ (36 3a)4 *fl 
2 aefl«!«3^(363b)4, ^7] ^ <g«H ^*Kr ^Bflojo] £54** j^oj f>t-^( 36 4) <*S ^S\£ 1 ^^<^ 
^(V)-§- ^]^44. 

^71 14 1^^7j- *S.S]^, #7) 7l*(362)ol ^4 iBl|0lx)(nl£Al)l. 4-7] 3^.4 4^3 j| ^(Hj ^3 )<>} 7>s 

fl°l(E)2i4 3J-»| m^fls. °|-?4 24 *»W8* 3£4*W 1341- *!^#4. 
°14 134 ^#2)^ "S-^O-SSl 13 41- 4^4. 

£ I0b4 £ loci- 4^4°* 49 #4. 

^H, 3"7l 3E. 10c^ S. 10b2l W* 43ltl £.°i 0 14. 

£ 10b«t 44 gol, X 4 **o.£S| 1344 5Lf- o^o^ 4 1 a^gqo] tg^sjpj, tf 7 | 0 }i 3 (£ 83] 

260)7} 3-f4|*7 -y^o.a, 47] X-Yi«H»H7>-g-i|« ^M^Y^S 1.7/an«l*# * 2(M7)9£ 2:4 

^ nl^^ 43^1- 134 44. 

N o l*l w d-a- i4*M| sj<3, £ i0c°)] £*14 44 14 #7) 4^32] ^4990] -SM *H 1 13<89(VW 44fe 

4 2 a?flo]<a^(363b)4 0.3/an 13*H 3*lsHr W$2l3., 47l pf^H4 ^49941 cfl-§-5]^ *)] 2 jnefl^l 
9(363b)S] JE44fe AflS-g- <g^(366)°l °J|44 s]$47> 134€4. 

44*1. £ lOd^l £.a]4 44 14 ^ 2:4°1) ^«fl 134€ 1.7*an2] zl4°) zHf. 7>7l£- 13<8<3 

(368a)4, ljtanSI ^o]l- 7 H^- 3^<a^(386b,386c) SLS. ^€4. 

44 ^ 1^4 ^-i- 7>s«j-<g=o.s ^^4°1 ^l^^Tfl sj-g, 34a] ^.s. s. i0e*fl £a]4 44 g-o), ^o] 
7V i.7^«l a5)lol(370)o.s ^€ 4^ asfloi«3^(x)ol Ajs**6.s <3^*H ^sjfe ^^<>14. 

£ 11* ^7| Pj-^as] 7^E](iN]ol^ wj Bfl^s] ol^7ls1)ofl 4^. «e)-g^^4 °l^-5L(mobility)# £A) 

^azfl = oi4. 

£A|4 44 ^-o], 3/4 ^7] ^1^7^ Bfl^o) ol^7)3l7l- 1.7^ ^-f(208a,208b)<>lal, -i^^- o|^-7lBl7l-0.7/aii 
«a (210a,210b)l- 44^4. 

a^, ^e||no|] £a]^ ^a)^- Heflo] ^.g-oi 01V s] ^^-°] ^1 1 zif-(208a. 210a)4 lOVS ^-f 2] ^1 2 ^if-(20 
8b,210b)-|- £Al4 S.Pje.14. ^. ^nJoflAi^. ^^o] i 0 V^ ^^f- #<H ^°J44. 

iA|4 44 £ol f efloj^q «j ifl^S] <>1§.71517> 0.7^ ^-f (210b) 0 -SElU^o)) ^^0] #^.#(1 d )4, ^-7) 

eflo)^) afl^o] o]^.7]el7l- 1.7/an^-f (208b)fi) ^i^-Sl^- HlH4^, #7| eflo]^ aj bJ^s] ol^^?)- 0.7/an^ 3 
4-(210b)7)- « afl^2] o]^7l2l 7 > 1.7/an^-f (208b)°)l «1 «H Hefl°l ^ ^ 5a4. 

44^, ^7] ^^-oj) «i)«3-4^ l^^n}-^* 7)4^ #<32W tfl«H <a*^ 4-8-«}fe ^^.4 1^3 ^^ai ?_>-§- 4 
^ 5tt4. 
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W « *JH«I o]^ e]» 0.7/anS. 4*1 334 gjg #ej^s)^. #s) ol^ £te 4 200drf/V S3} 

B J 1.73. *H 3:34 #4^€^2l °1*5L^ 4 120crf/V^ 

^ 44 ^-g-i^fif ±47} *4^8# «■ 2j ol^S. ^ol^. 

H ^3fe?^-4 44^Ml sfl^fe^el-gel^si ^<>1 7^44. " ' " 

°14. s 12* ^71 ?^4 4*^1 ^sjfe ^^44 ±7.}°] ^44 cs. 

4sj 42) 

^HV2j 6.5. oJj^JEAl^JSl «fl>8-E7> fe<>H^ ^1^4 BflH 3^*|7> #4*1 ^^O] ^fls. ^^-^O] 

TCPCTape carrier package)^ €-^(bonding)^)-Sll7> 

^*H4. t^^el^AS. 7|M 41-3 IC«l-8-.£ #<y ^ XU ^45= tftf* 3)4. 

°-W|2l 3MOf(102)^ ^43 ^(01^1)71-^51 a, TOMl04)4|fe **S)S«- ^«rfe CM0Si4 
4?^€4. 

47] CM0S4i4fe ;ea]4 44 40}, N <g h^^e^ p«g 15^1^ = £4*1^ ^itg MOS^H^ °d»\*)3. 
*44fe %3-3.*\, 4*1 4£ 4JL4fe 43°] 5a^HS. ^g-SjSt- ^4^r 7* £43. 4444. 

47l CM0S£*Hr 4€ ^44^-i" «[HS 4£4 44 4£ #2l^2l^§>-§- ^Eja^o.s 4444 47l i 

33 £4 £4 1-21^ 2] ^t* «J?E] H#O.S. A>-8-^] 5]^ ol^SCmobiHty)^ oj-g. ^ ^ nflg.ofl oB^s,)^ 

Si Jj-«o| 7fl^5lfe^ol <&4. 

47] ^f-£7>4 ifl^j ±4tt ¥*lofl *)]44 ^ SI Ol*!-, ^-2:*H 44«1 

°14. £ 12£ -8-71 4i44 CM0S£44 444 51*14 43£<>14. 

SLX\& SUgsl ^ofl -7-^4 ^4^. ±7HT)°]3L, 4-441 £4fe CMOS^>(C)ol4. 

ol^, ^71 ±?$9± CMOSiM-21 4|^-^4 ?Vb)=«1 i7>^ n <| E.m^S. ^4^4.) 

^^^4CM0Si^ <$q°\ ^£l€ f-^^^-S 7]^(150)^ ^^-^sl^SiNx) £fe ^^el? 
(Si0 2 )•& »lsl#(buffer layer)( 152)1- ^^^4. 

^6 Sf ^7] si 3] #(152)^<H1 t±t ^3l^(a-Si:H)-§- ^ iH^S} 71^4. 

44 §^ ^^°11 -a*H3 Ih^-i- ol-g-Sl-^, ^"71 7l?l «1^^ ^ei^#-a- 

«^4«r^ #21^21^0-^ ^^trCr. >S-7l #2l^2l^-i- afl€^4. 

-8-71 #2)^21^-8: i7+«g^(T)4 CMOS ±41^(01 ^-AH ^^4. 

°H, ^7l 4 ;L4<3^(T.C)<H) *a€€ #2)^21^(154,156.158)^ 44 0 -?e1h. ^^<a^(154a,156a.l58a)4 * 
^# < f^(154b t 156b,158b)o.£ 

4^S, tf7l 311^^ #21^21^(154.156,158)21 ^«o|] ^^4(160)# ^f, ^7l 4 0 J}El« «3^(154.1 

56,158)21 4-^°f| 7flolH^^-(162.164,166)# ^^^4. 
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$7] 7flo|s ^<162.164.166W $43 714(150)2) 3"?H *SW<168)* $44 * ols sja 

"22 f^KT)^^^^ «WS«*|-e|4p1J «WW**|)(C>a| <^(154bl56 
b,158b)ir ic# 44. 



«a«|ci54l».156b.l58b>«| 5=^441 4fc«C 44 =£*13 £*KT)te n$<>U 

*7l ?*£4(C) * 4 1 d^)-(Cl)7> ©)HS °]f - <83* *«2)4 <33 * MSefl^l^Eja 44 4*3©'. 

4eH o]^ £3344. ~ 

^ <33* *>4^ul 47] * *fl 2 *tKC2)3 #** ^^(158b)«Hf p+<>l* 

4^S. #7) 4 ^7.>3 4£# <334 $*«tir 4 i7f2| £^4^(170a.l72a,174a)4 £m!34(170b 172b 
174b)* $434. 

44 44 43 o s> 4£Jf2] ifl4|i*KT)s* 7*421 CMOS 4i7HC)7> 4143*1 47) 4 £44 ?44 
7)^(150)21 gg^g ^s]-(i7 6 )^ 34 4*. 4?1 di7>( T )2l ^efl*M^(170b)* i,#44. 

^71 4 Heflol^^( 170 b)4 $*4fe f-^^d ^-(178)4 *g^4fe 3! .2.3. ^sH^o) 4444. 

tfUft D ^3S 7433.44 a^ofl 4-§-*Hr S^l^ej^-i- <r SU^°S £34 a14* #-%«Hr 3 ol 7> 

¥*H ») S47]- 44. 

£4, ^71 4*^4 *i JL W 4«|S 134 ^bcfl li}_4 »fi3 ^1- 44S. #^ ^ SttASS 412*14 

* t 5Ufe ±47> 5U4. 
(57) *^2) £2) 

^T 1 * 1. 



^^©1 444 714* ^«14^ 4414; 
714* 473 -is. wna.. 44 4 4* #£-¥-4 ^-f-^-s ^214^ 444; 
-*7i 7)4 * ^7l 7**1- 4344*=- 44W 4°H. 



-tM 44*21 ^ofl 4tfl ^Efloj 4^ ^-4cg^oi £343 «)3sl°l 7>s4^s.^d4 ">^a# ^^a1?1^ 
#3)4; #7l f-4^^* -fsfl 1*> eflolTi ig^. SA^oj, 47I ^-4<a^4 4^2] efl°l^«°l i4s)<>l »1 1 
^eflo] ^^4 ^ 2 <^^4 47l ^ <g^o) 44^ ^<g^o. s ^4 44,^ ^ x ^<$q± ^ 

1 l : §^^7fl4; 471 ^4^^*1-^ ejoi^ Bj 3ii46i 47I 4 1 13<3^ ^471 4 2 aefl?] «S^4-f#«J^4 
^A)7iE4 4^H» °i^Rr ^-414; -S-71 01-^4 4^321 -f-4°J^* f-«a ^>4 2^ 2fl<>i^ «h si*fl 47I 41 
1 «^«a^2l ^<g^4^| 2 zrefloi <g^^- 414^4 *H, ^7l 41 1 ^3*9^4 eW M J 4)€<>1 ^€ ^°fl^ 
^•y-l- 93#«j-°l ^^14^ ^1 2 4^^- ^414; 47I 134 ^3* a J4-*M, 4t2) f-4^^«H] 2)^| 44 13 



14 
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w 4^t- m% 4^ &m sz<h>h. 

4±^M) <^o)] ^7] ^OjLofl ^s,- 3*H ? 1^ ^71 P}i3f 1*1- eflol 

*f B J£ a*>«M, *7l +44 q 4 efloH^o] ^440] 4 1 ne^^ 4 2 neflo]<g<94 #71 ^ 

3«H £4fe *#<3*UiL tMJ« 4^3 4 1 44<ge|* * 1 3*4 £44; *7i 4^h# * 

71 ?4<8«!4 *#4 4074 «j 430] 4 J ^<%q 9 4 2 aefloi^^ai ^4 334514 4^ 2 4 
4°14 =£44^ ^44; ^j-71 24 4°)4 34 44 ^. 7 i ^ 2 n^o]<g^si 4334 44 W 4 1 1 
3^4 4°I4 « 4«4 ^§44 zzeflojoi ^^sj- ^ 2 34*} &W; ^71 344 ^4* #444 4 

^4 +4444 S]«fl 44 4444 44^-0] n>^. nfl^] 2,34 444*r #43. 4=44 ^« ^4 ^ 

# £44fe #4^4^ 444 44. 

4 1 *4I sa<H>i. 

#4 ?^+444 4^34 4^44^ 0.5^-0.8^?] fel^el^ 444 44. 
3?* 3. 

4 1 44 444. 

44 4^444 4^4 0)^71 el^- i.5/an~1.8jm4 #444€- 444 44. 

44 ^-§+4 444 4444 aeflo] 44^ io^~13,a>4 14^4^ 444 44. 

St 1 * 5.. 

4 1 44 5U<H^. 

44 4^+4 444 4444 a44 44^ i.5~2^ #444^ 444 44. 
6. 

4 1 w 444, 

44 4^34 +444 *f|€4 44^ 444 44. $g 2:4444. 4^ 444 ^ 4^ a444 44 4444 Ji 

^T 1 * 7. 

^ 1 *J-21 ^^cfls. -S-71 4i4°fl §el^e|e ^El«^4, Tjole^q.^ ^^^^-4 ^Zflo]^^ 

^^iE^l^Al <HiSlol7|42l iTj-g- ^e^xl^Bl. 
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374 8. 

*« 1 43 Hh^tflS. 34 TO^l 334 *444e °-!|ElJ.#4, >I]<>lH444 g HEflol^}^ 

4 J= «4 ^3 s. 73 4 ojj ^ sai <h «| oi 7) «d| j) s-g- CM0S£4. ' "~ ' J 1 

9. 

«133 4b)^°1 ^44 44* §«14£- ^-Tflfi)-; 

44-g- 4*r3 4 i <gq 4 ^ 2 <=§<% o.a 344^ 47fl4; 

34 4 l 33£ 3344fe 4*N flow. 



34 ^ i <a<sjs] ^ofl nj-cfl <8eJ)4 4^3 jp-4344 ^713 01444 7>s.«8-^6.jg. 734 4^34 4*144 
^ 47fl4; 34 f-433-i-f-sll l4elM4 U*a4«H,<a7l ^-4334 #44 sfllis] el)ol4$°l i444 
l 3.4<H 3<34 41 2 ^e)|°J 334 -8-7] 7 <%q<>} 44fe *#3«l.s.3. 734 474 *u 1 3333-i- 334fe 4 
1 334 4414; 34 ^433-i- *4 444 13 *H4°1 34 4 1 4333 # 4-7) 4 2 nsflti 334 ##3^4 
334S4 4^3# 4#4£- 47fl4; 34 D ).i34 7433-1: -f-«il a44 24 »Ji 44 34 4 
1 33333 3-#334 4 2 33* 74434 44 44 4 l 33334 4 44<>1 f>34 7£<H14 
^fl°J£ 344°1 3344^ *il 2 3^4 4?fl4; 34 334 -^3-i- 4444 473 7433*11 £)«g 44 33 
44 33#<>1 44 nfl 44 334 ^34 4fl4te 4*3. al7<>14 473 4 1 <g3.fr 4^44^ ^14; 



37) 4 2 33# 334 4fe 44H 4°14. 



4 2 *J^4 ^HjUfl ^-7] 4 1 *j«H 4-8-slfe 4^34 *H4 4^3* 4444fc 4*14; 34 4^3# -f-st) 14 
aW4«*a444, 37] 74334*44 443 N»1444 2:444 4 l ^44334*11 2 :iiil4334. 4 
7] 7 °J^4 44fe ##33 ±3. 734 473 *)) l 33334 334^- 4 1 334 4tH3; 34 4^3* <>}■%■ 
4°1 34 -f-43^4 ^34 5N1<>14 U s|4 0 1 34 ^ l 33^^ ^ ^1] 2 aifl43^si 4-¥-4 3^45.4 
4<>J 24 iNlo)4 M J* a44fe 47414; 34 24 *1M4 U°fl 4«fl 34 4 2 ^4333 7fl334 4<H 3 
4 A 1 333^4 e)l°)4 4 3fl4<>l f-34 ^«H4 nefl?jo) ^ 2 4^4 ^7)]4; 34 334 ^31- 4 

44«1 4^4 f-4°J^4 44 44 3344 3^1-°1 44 444 334 ^-3* 4<94^ 47fls. °lf-<H4 ^12 3 
^4 «^4 4?il 



# £44fe #433 334 4^. 
374- 10. 

^19 4^ fl<H4. 

34 7*^44 4^33 <>l^-44fe 0.5^-0.8^^1 #433 334 44 
374 11. 

* 9 4<H1 444. 
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12. 

X] 9 5tf°H, 

#7] 4| 1 <g«|o| l^^S) riiiflo] ^o]^ 10^-13^ *t^% if-fl. 

^T 1 ^ 13. 

^7] 4 2 <g^o)l <§^^ 13^3 nefl?] ^o) fe i.5~2^ 334 
14. 

#7j p>i32] *-4«8«! ^€2] ulBlfe zfloH wj-i; 4g =r SI^ ^2B?ls] ^ cfl ^^ol a. 

4 4^4 tf* 134 #>g. 

15. 

tr °-$3S*134 <H^|ol7l^S] ^4-8- 44=^*1 >: 4 

St 1 * 16. 

XI 9 43 4$<fls ^7l 4 2 <$q 334 #21^31^ XHS3^4 9! E^|»J^^t 44 £4 

4ul ^71 «J|E]#^ o^ofl p+o]^.ol p ^ 44S3Ul^Ej4, 47l »J|E] ^ofl n +°l£°l ;£J§£ n $ y 

4£3l*liE|5. ^34 °-!!3£*13*l <H^o]7]^sj ?^3U-§- CM0SdL4. 

374 17. 

HI31 f^44 7)4£ §«14^ ^TflSf; 

tf^o] £ S ^ S]*j.jl, 47) 4 iS-g- 4^4 ^-¥-5. 334^: ^Tflfif; 
-5J-7] 7|4 # #7) 1344*r ^Tfloll $a°H, 

47] 4-?-<>fl 7}s.44AS 734 40)33)2] 4^2] f-4<8«M ±.$£3 *l^sl<H 4^44-2-5. n > 

$)*w?ife >a-7flsf; ^7) *4<s*-t- %n eiH*i 2444 *43^4 -£^4 ^42] 2fl«i^^joi 

243 «H XI l n^ltl 3s|4X] 2 :i3)°] c 334 47| <g«H oj.^- ^^o^ ^ j 33^0)] 

34*W 7H^il 134» 4*84^ ^X14; >8-7l 4^3# 71-3.44-2.3. 4:3401 °1444 47] 4^H3 ^ 

4 < 83-frf-*fl 3444 M©14 "J 2=444 47] 43334 *°J4 -?3 °-3. 4347)- 4*83^- >a 

XI4: ^7| 7>a*^o.s ^^4* 3*8sH 7)^21 7^-8-^o.s.o] ^^41- ?is.4fe X] l £34 £tI|4 
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#7| A 1 m% *m -»7| *4<g«f % m A 2 0J34 *#<8«14 3«MS4 p} ia| 7>s 

**- S ^71 o]*Q u^HSl ^ojo^ ^ aA>€ 5flo]^ « j0fl ojgfl ^^^«o, 

4 2 aej|?l °§<3-|- 4334 «|e), ^71 €4<gq4 eJM*| »J *S<a°l f-3€ JfS^H nzfl°i£ «i**H 

£7f)% -*7| 344 #4*H £SSHr *1 2 ^7) 3^4 

3*1* WW, c^a| +4<8«M 44 3343 3«l#o) ^ «g 4*, 334 m ^ m n oi» 
<H3 W*-* 334*Hr<iMI4; 

-8-71 3^4 4fe #7iW o}^, 

4***1 <3<W Af-g-S]^ 4i 3 Sf ^« D >iB# WH'lfe ^]4; 4^33. *«| 1*> SH 

^ - - ^ A I"*H, ^7] +4<gq4 afl^S] s)M3 a tH 2:A|.S]<H ;J i zi«!|]<a*§34 4 2 niN]?l<S^4 Aj. 7 | J=L 

*l-*8flf-6.s. ^€ 4^2] *n i 33^-i- 444^ ^4; 4^3- ±33°l 
°l-£sH, ^7| B>iasi «-«8 <8#43 efl°13 «J s4*H. #7) 4 1 33 < 3<3°i) 34404 33 

47> ?l<9^fe ^7)14; ^7) 7fS.^^AS. 3341" <3#6.S «4«W 7]33 7>S^^O SS | 334* ^1 

1 334^*14; 



^7) 1 334 ia-7ji7l- 4s.s)<3, -8-71 33<8 , 3 <? *)) 2 3333^ 3*4 3*1*12^ 4^ 2 *V e)M3 2 
44fe ^7114; 3-7] 24 301*1 Bjofl sisfl 3-7] 7j| 2 asfl"?! ^^i ijjjtf. 71)334 4oj, 3-71 33334 e)M*i ig 
*H«°1 *€«H3 ^ajo]* £3)4; ^-71 334 ^3-g- 7Ksl34<?-3. £4*H 3341- 4iL4^ 

711 2 334 ^7fl4: ^"71 334 ta-7Jl# ifi-SLSH, 4^S] f-43<>H Sl«fl 44 3344 33#ol 43 nfl 4^1 ^ 

^ ^-i- ^!«8^ "STfls oi^^i 4^«.§ ^^4 ^7j) 

# S^fe #2l^el^ 
^^*J" 18. 

#71 ^«<H]Aisj 0^32; 7flS.«j-*^-SSl ol^-Tlelfe 0.5#oi~0.8«n*l #2l^2l^ ^^8^- »*^. 

^T 1 * 19. 

A 17 1MI St^^. 

#7l SMi-SHH -ms«8-^o.SSl fViH ol^-Tlalfe- 1.5/an~1.8^ 1^^- U"^. 

^ 17 1M 51*1^, 

#71 ^ ol^f-^ d^hsI olf-7121^ ^«J] ^Dl~^ mn°l #3l-^sl^ 3^4 
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* 17 w sa«H-H. 

22. 

^^23. 

1) i7*^] smi, 

3^24. 

* 17 #3] ^tflS. #7j SB]^5]§ ^E]«^4. H5)]°l^^ 2_W%*= 

25. 

^E«*liE)a^« °H°l7l#S) ^-§-3£-§-CM0S£*}. 

1 
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